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ABSTRACT : PROBLEM TO BE SOLVED: To impart fire resistance without loosing the charge and 

discharge efficiency, energy density, output density and life by connprising an electrolyte, a 
nonaqueous solvent and the quaternary salt of a compound having an asymmetric 
chemical structure having a nitrogenous conjugate structure. 

SOLUTION: As a frame retarder, the quaternary salt of a compound having 
^J^LMrN^-stri ^t i tut o d a midrne group, which is a compound of an asymmetric chemical 
structure having a nitrogenous conjugate structure of the formula, is used. Examples of 
the salt include 1 -methyl-3-ethyjjiiijdazorii im/horRtP tPtrafluoride, and it is preferably 
contained in 30-99 wt.%. The electrolyte consists of a lithiuni borate tetrafluoride or the 
like, and the nonaqueous solvent consists of propylene carbo nate o r the like. Accordingly^^ 
a flame retardant nonaqueous electrolyte having a higfTwithstand voltage and excellent in 
electric conductivity characteristic at low temperature can be provided. In the fomnula, 
R^'^ represent a 1 -IOC hydrocarbon group which may contain an amino 
group, nitro group, cyano group, cartDonyl group or ether group; R^'^ 
represent a 1 -10C hydrocarbon group which may contain H or an amino group, nitro 
group, cyano group, carbonyl group or ether group. 
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A (L i C 1 O4 ) i>ilXhD7;l^^a^^'yx;l';^y 
SJ'J^'^A (L i CF3SO3) ^ffllK ^^7K^IF'J <B) 
hLT7°nb'^y>!7-.i-:^^-h (PC) . ^-'x^^i.;^- 
(DEC) fcit/'Jyffib 'J^^^yV- (TMP) 

^ . * 1 iztm Lfzm^x'WL-^ Lx^m^McT^mmm i - 
7iom<m.mm'^mmLti. ^tztmrnt ltl i pf 

5i:PCo;VA^^>^-i.«SI)il {tm&i\i ) , miL^li 

jtT* -g. 1 , 3 - 5 V V ^M./Ay -y •fkiffl 

Kis (DM I B) . L i BF,iiJ:V^PCi}^^^^mM 
m (J:bK^J2) . ijilXL i BF4i;ME I ^(nT+ti'h 

tiih'mm (jt®M3 ) *iiwt;t, 

[0039] 

[«i ] 





4|S(C) 






<c)Sjii 

(MIX) 


(wU) 


(iftX) 


^ % 




MEEB 


LiBF4 


PC 


8 4 


6 


1 0 




tSM^ 2 


MIIP 


LiPFi 


PC 


8 0 


1 0 


1 0 




MEITFSI 


TFSILi 


PC 


7 1 


I 9 


1 0 






HEIC 


LiClO^ 


PC 


8 3 


1 


1 0 






HE IKS 


LiCF.SO* 


PC 


8 0 


1 0 


1 0 






MEITFSI 


TFSILi 


DEC 


7 1 


1 9 


1 0 




mmmi 


MEITFSI 


TFSILi 


THP 


7 1 


1 9 


1 0 








LiPF» 


PC 


0 


1 0 


9 0 






DHlfi 


LiBF« 


PC 


8 4 


6 


1 0 






HEIB 


LiBFi 




9 4 


6 


0 





[0040] <Mm!^<m^m>wm.^7-.->fz\^-i3~ 

OC. itil. 5cm. ;g:$30cm. S^O. 04mm(C 

(.--7— JiJ L.T7i<^(-lll5E-t ■!> . ^M.^M.cr>^X"7 
-e<7)»M:l (cm) a^VfmimB. ( c m/ s e 



c) 3II]ii5EL¥%ffi*iRJ^5t. ^mSr«2tC7K 

[004 1] <mftlvEcOitmEEiD i tXm^fs^iEOfFW 
>^5S|5>J 1 - 7 . J: l/JtKPJ 1 — 3>)mft??E«0W«BE 



(S) 



1-329495 



0 k H 2 T-2 5'Ct - 2 O-CT-iil^L/::. ^IISr^2l: 

[004 2] 
[*2] 







(ca/sec) 






2 


- 2 0"C 




0 . 1 (®) 


0 . 1 


7 . 4 


1 0 . I 


2. 6 




1 . 0(@) 


0. 3 


7 . 0 


9 , 8 


2 . 2 




0. 5<@) 


0 . 2 


7 . 4 


9 , 8 


2.3 




7 . 5 (O) 


0. 7 


6 . 8 


9 . 6 


2, 3 


5IIBiW5 


5. 5(0) 


0 . 5 


6. 9 


9 . 2 


1 . 9 




0. 5 (@) 


0. 2 


7 . 4 


10.0 


2. 5 




0. 1 (®) 


0. 1 


7 . 3 


9- 7 


2 . 1 




3 0. 0 ( X ) 


1 . 5 


6 . 4 


6 - 0 


□ , 9 




7. 0(0) 


0 . 7 


7 . 0 


10.2 


0. 1 




0. 1(©) 


0. 1 


7 . 4 


9 . 0 


0-01 



r V 'J jU fb-^^*!l ^ m t HMg'iJ l ~ 7 tOB^^ti . n 

1 ~ 7 comflf-^sti. imm\i^^ tc\ ^\mm s 
[0044] <-;js:m^i&c=of^)jg>i2 1 (c^i^-r i d^n-f 

iiXfcrt^mxi'^^.Lrz. L i CoOaic^miiJt LT 

\::i-yWl^il'M-t.'-^\y-9-3^mS.l'fz'fk. Mt^Ml 

ALf>:. -^cryik^yyr-f h 1 2r^-«$-t±7^cX7">lxX 
Kft®&4 ^7ti y 7'o ^M^TL^-fe^ 3 ± 



[0045] mmm2. mmms . mmmeisj:i/mm 

t mmtzmi¥ tx.mitn tmfS.cDmmm 9 -~mwm 
1 2 comm\s.^^7i<i >j f - A z. v^-atsT^^js. t fz . 

[0046] itScfii^iJi: LT±IEIi*i'tS^Nc«fil?iSiOft*> 
Dtc, Jt«?CT 1 *iJ;Mb«i0«J3T'fflt'>/::TO}lS-fflV'>'i. 

m^'h(±^s£^j s t mm^zim LT . n 1 ^; PI tm^(^tt 

fmL/c, 

[0047] <mmmmm>i:).±<ox o LTfteit l 
fz^^y^nmm v ^^j^^HKmrn^zM v . iy.T<?)j: ^ i^tE 

feS^tt^ib^^Lfc, ±limJE* 4 . 2 Vlcf§56LT 1 
mAT'l OB#^^m»E. ^miBEmL. llV^TlmAO 
fitt»Si:««a3. OViT«t, 

izntxTci-yhLfzijcrtx'h^. m2iz-^.~tm'o. m 
mm 8 --mmm 1 2 immH a x mmm 5 izft 
mxytsm. ^ ^ l , mnrzymm^^^ ^^-tzt t^h:^^ 

[004S] 

[^mcomm i:i±mmLtzXoi>z^^mizxrLii. m 
mn t f^ymm^-h^j: ^-^xmmmmmmisx x . 
^i:>i>z. mmmt LxmmiK^p^ 1 -y]ii±^^^^mm 
^n-y^mwAt^^mco4m.i&i^^-ri>^tx\ mtitz 
mm&i"^ L . m\'^mmzti^x'<Dmm%mm'\miz 
L mrfzmmitm<Mmm ^ i&m-t h^ztifix-t^. t 

\-^hztizxK). ymw^mzmixfzmmmMimmm. 



(9) 



^mW- 1 1-32949 



[112 ] #«f^7k«MM^^.*>v^T^tfi)tL/::y^'>A- 
2iE®»H^* 



AIIS&IFIJ9 
□SISg(?iJ 1 
A^MCT 1 
■HSfeCT 1 

xJt^(?ij4 
15 



mi 1 
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